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This invention consists in improvements

in the treatment of zinc-lead sulphide ores,.
concentrates, mattes, oxidized, or sulphated,*
- ores, and like metaliferous materials contain-

ing zinc in substantial proportion along with
lead, iron and minor proportions of other
metals, which, when chlorinated and treated
as hereinafter set forth, yield a melt of zinc
chloride, or of zinc and lead chlorides, suit-
able for electrolysis. ’

- One object of this invention is to pyrov’.('le

‘an efficient and economical process for the

separation and recovery, from such mate-
rials, of zinc and other metallic products and
also, if desired, of sulphur. The invention

provides an improved method of obtaining,’

from crude metallic chlorides, a purified melt
of zinc chloride, or of zinc and lead chlorides,
suitable for electrolysis. '
According to this invention the raw metal-
liferous material is first chlorinated in any

“usual, or suitable manner, so:as to yield a

fused mixture of metallic chlorides, the sul--

phur, _ | ;
covered if desired; the fused mixture’ is

treated with metallic zinc quantitatively so:

as to precipitate, in the form of a granular

" metallic mixture, the iron along with the
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whole, or part, of the lead and minor constitu-

or sulphur dioxide, liberated being re-

ents; the said granular mixture is separated .

fror the melt; and the purified melt, in a

- fused state, is electrolyzed, (preferably at
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about 400° to 450° centigrade), for recovery
of the metal, or metals, the chlorine evolved
being recoverable for re-use. . Preferably the
electrolysis is effected in a multiple-couple
electrolyzer of the type described in the speci-
fications of my United States Letters Pat-
ents Nos. 1,545,383 and 1,545,384, both dated

July 7, 1925.

" The chlorination of the rawf metalliferous

material may be effected, according to the na-
ture thereof, by means of either chlorine, or

chloride of sulphur, in a converter at a tem-

perature of about from’ 600° to 700° centi-
grade in any known or suitable manner. .

“Tn the case of oxidized, or sulphated, ores
it is preferred to mix the ores, prior to treat-
ment in the converter, with a quantity of car-
pon sufficient to ensure theremoval of

-

oxygen in excess of that expelled in combi-
nation with sulphur as sulphur dioxide. Any
arsenic, antimony, or tin, present in the mate-
rial charged into the converter is expelled in
the form of chloride, which may, if desired,
be condensed and recovered.
The treatment with metallic zinc of the
fused chlorides obtained is preferably -ef-
fected at a temperature of about from 400°
to 500° centigrade, the metallic zinc in a
molten, or granular, condition being slowl
stirred into the melt in quantity just’suf-

ficient to precipitate the iron along with the..

whole, or the requisite proportion, of the lead
and the whole, or part, of any silver and cop-
per present. Under these conditions the iron,
lead and other metals, are thrown down in
the form of a granular metallic mixture which
settles rapidly through the melt, and owing
to its physical properties, offers other advan-
tages in separating it from the melt and in its
subsequent treatment. The properties of
such mixtures vary to some extent accord-
ing to their composition and it is preferred
to so conduct the precipitation that the pro-
portion of iron to lead in the precipitate falls
within the limits, one of iron to three of lead
and one of lead to three of iron. :
The purified melt may be separated from

the precipitated granular mixture by settle--
ment and decantatien, or otherwise, and is

then ready for electrolysis. The granular
mixture may be washed with water, to remove

_soluble chlorides, and smelted for the recov-

ery of the lead, silver and other metallic
constituents. C
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The electrolysis of the puriﬁed melt may :

be conducted in-one operation, or friction-
ally, as preferred.  In the latter case, if prac-
tically the whole of the lead has been Precipi—
tated by means of the zine, the first “cut” or
fractionating can be done when a relatively
impure grade of zinc, containing the small
quantities of lead, copper and other impuri-
ties present in the melt, has been deposited,
and thereafter zinc of-a very high degree of
purity is thrown down. If the purified melt
contains a substantial proportion of lead|
chloride, the successive cuts may consist of

11 (1) a fract’on containing lead, silver and im-
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purities, (2) pure lead, (38) an alloy of lead
and zinc, and (4) pure zinc. :

- It is -preferred to operate this fraction-
ating at a temperature of from about 400°
to 450° centigrade in all stages of the proc-
ess, after the chlorination, when molten zinc

chloride is under treatment, as it is found

that the melts, while remaining sufficiently

fluid and reacting freely in the requisite man-
ner, do not emit fumes when exposed to the
atmosphere. They can be manipulated freely

-and do not attack iron, or steel. Under these
conditions, therefore, vessels and agitators.

made of iron, or steel, are durable, and the
melts do not become contaminated.

Ezxample 1 _
The invention is particularly suitable for

- the treatment of ores and the like in which

zinc is the predominant metal—for example,

the commercial product known as “zinc con.-

centrates” obtained from lead-zinc sulphide

ore and consisting essentially of a mixture of
The following is a typ-

metallic sulphides.
ical analysis of such concentrates :—zinc 477
lead 7.5; iron 8.7; sulphur 26.1; silver 0.043
and copper 0.4 per cent, the remainder being
small proportions of other metals, and
gangue. . -

This raw material is chlorinated which can

~ be done by means of chlorine in a converter
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_at about from 600° to 700° centigrade in

any known or suitable manner, the sulphur
expelled in the gaseous condition being con-
densed and recovered. The molten mixture
of metallic chlorides is transferred from the
converter to a precipitating vessel, and metal-
lic zinc in the molten, or granular, condition
is slowly stirred into the melt whilst at about
from 400° to 450° centigrade in quantity
just sufficient to precipitate the iron and lead
together with the whole, or _part, of the
silver and copper. When the granular, me-
tallic mixture has settled,
zinc chloride is decanted off and su jected to
electrolysis at from 400° to 450° centigrade
In 3 multi-couple electrolyzer.for the recov-
ery of the zinc as hereinbefore described.
The granular mixture is removed from the

precipitating vessel and washed with a small

quantity of water to remove adherent zinc.

chloride and is then in suitable condition to
be smelted for recovery of the lead, silver
and other metals therein. The chlorine lib-
erated during the electrolysis is em loyed
cyclically in the chlorination of further
batches of concentrates, S

In the case of raw material containing a
more considerable proportion of lead than is
present in the zinc concentrates hereinbefore
referred to, the process of treatment may, if

described in the example. With larger pro-
portions of lead it m:t%: be advantageous to
use, in precipitating the granular metallic

the supernatant’
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mixture of iron and lead, a quantity of zinc
sufficient to precipitate only a part of the lead,

-and the purified nelt containing both lead

and zinc chlorid-s may then be clectrolyzed
‘either as a whole, to produce an alloy, or

fractionally. In-the latter case the cuts (o

fractionations) may produce a series of frac-
tions as hereinbefore described. =~ . -

The proportion of iron, copper and other
minor constituents, in the melt introduced into
the electrolyzer should preferably not exceed
about 0.1 per cent of each. AR

It has been found that manganese chloride,
when present in the melt to the extent of
from one to five per cent, exerts a beneficial
influence during the electrolysis, it apparent-
ly tending to keep the lead and zine chlorides
neutral and prevent the formation of ‘basic
compounds’ and silicates of these metals.
Therefore if not derived from the materials
under treatment, small amounts of mangan-
ese may be added in any suitable form and at
any suitable stage of the process. '

According to a modified form of my in-
vention the raw metalliferous material (other
than oxidized, or sulphated, ore) is selective-
IK chlorinated by means of chloride of sul-
bhur at a temperature considerably below 500°
C., as described in my United States Letters
Patent No. 1,491,653 of April 221924, and the
whole product (containing the residual sul-
phur and chloride of sulp ur) is introduced
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into fused zinc chloride at about from 400°

to 450° centigrade. The resultant “sulpho-
chloride” melt may then be treated with me-

tallic zinc to precipitate the lead and. iron in

the form of the granular unfused metallic

. mixture aferesaid, leaving a melt suitable for

electrolysis. In this case the gaseous product
recovered during the electrolysis contains
both chlorine and chloride of sulphur. ‘Alter-
‘natively, the sulpho-chloride melt may be
heated to about 600° to 700° centigrade, for
example by feeding it into a previously ob-
tained melt kept at that temperature.

tilled off, leaving a pure chloride melt which,
after precipitation of lead and iron by means
of metallic zine, is subjected to_electrolysis.
- What I claim is:— E -

1. In the treatment of metalliferous mate-
rials containing
tions together
of subjecting a
containing chlorides of zinc, lead and iron to
the action of metallic zinc quantitatively. to

with lead and iron, the step

: re. An ex-.
othermic reaction occurs and. sulphur is dis-

fused melt of such materials.
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zinc in substantial propor-

120

precipitate the iron and lead in the form ofa

granular metallic mixture
said mixture from the melt.

2. In the treatment of metalliferoiis m(ate»-‘

-rials containing crude zine chloride, together:
sufficient zinc be present, be similar to that -

with chlorides of lead and irom, to produce a

and separating the’
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purified melt of zinc chloride, suitable for . .

electrolysis, the st'cz
crude chloride at

of subjecting the fused.
om zbout 400° to about.
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500° centigrade to the action of metallic zinc
in sufficient quantity to precipitate, in the
form of a granular metallic mixture, iron,
along with. lead, and other constituents the
heat of formation of whose chlorides is less
than that of zinc chloride, and separating the
said mixture from the melt.

3. In the treatment of metalliferous mate-
rials containing crude zinc chloride, together
with chlorides ‘of lead and i iron, to produce a
purified melt of zinc and lead chlorides suit-
able for electrolysis, the step of subjecting
the fused crude chloride at from about 400° .
to about 500° centigrade to the action of me-
tallic zinc in sufficient quantity to precipi-
tate, in the form of a granular metallic mix-
ture, iron, along with lead, and other con-
stituents the heat of formatlon of whose

- chlorides 1s less than that of zinc chloride,
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and separating the said mixture from the

_melt.

4. A treatment of metalliferous materials
according to claim 1, in which the quantity of
zine added is such that the proportion of iron
to lead in the granular metallic mixture is
within the limits one of iton to three of lead,
and one of lead to three of iron.

In testimony whereof I have signed my
name to this specification.

EDGAR ARTHUR ASHCROFT.




